We describe an unusual and rare case of isolated left hypoglossal nerve palsy secondary to compression from a prominent degenerative osteophyte from the left atlanto-occipital joint. The hypoglossal nerve is a purely motor cranial nerve innervating the tongue musculature. Palsy of the hypoglossal nerve is frequently associated with other cranial nerve palsies and can be related to vascular, neoplastic, infectious or traumatic conditions. Isolated hypoglossal nerve palsy is quite rare and very few cases have been reported in the literature to date.
Introduction
Hypoglossal nerve palsy is not uncommon and is frequently associated with other cranial nerve palsies. However, isolated hypoglossal nerve palsy is rare and very few cases have been reported in the literature to date. Herein, we describe a rare case of isolated left hypoglossal nerve palsy secondary to compression from a prominent osteophyte arising from the left atlanto-occipital joint.
Case Report
A 92-year-old right-handed woman presented with tongue weakness and slurred speech. She also complained of heaviness of the tongue with some difficulty in swallowing solid food with occasional choking. She had no history of headache, neck pain, cervical radiculopathy or visual disturbance. She could walk unaided and did not have balance problems. The patient's medical history revealed diabetes mellitus and hypertension. On examination, the patient had atrophy of the left side of the tongue and deviation of the tongue to the right side. The other cranial nerves were intact.
Based on the patient's clinical presentation and neurological examination, the diagnosis of isolated left 12 th cranial nerve palsy was established. The case was discussed with a neuroradiologist who recommended a gadoliniumenhanced MRI of the brain with emphasis on the skull base to rule out the most common causes of isolated hypoglossal nerve palsy such as: medullary infarct involving the hypoglossal nucleus, and primary or secondary tumors potentially compressing one of the segments of the 12 th cranial nerve.
MRI of the skull base showed asymmetric tongue proper, slightly smaller on the left side with associated subtle fatty infiltration and T2W hyperintensity suggestive of denervation atrophy ( Figure 1A ). In particular, no skull base mass lesion was identified and there was no evidence of a medullary lesion or abnormality. Close observation of the skull base revealed a bony osteophyte projecting ventral to the hypoglossal canal, in a position to compress the nerve ( Figure 1B ,C). A high resolution CT scan of the skull base was performed to confirm the MRI finding. It showed an osteophyte arising from the left lateral mass of the C1 vertebral body, projecting ventral to the left hypoglossal canal ( Figure 2 ). Of note, there was no relevant occupational hazard that could explain this finding. Considering the patient's age and the iatrogenic risk, the neurosurgery service recommended not to operate on this patient.
Discussion
The hypoglossal nerve is a purely motor cranial nerve innervating the intrinsic and extrinsic muscles of the tongue. It can be divided into five anatomical segments. The hypoglossal nucleus (medullary/nuclear segment) is situated in the hypoglossal trigone in the floor of the fourth ventricle and has a spinal extension. The hypoglossal nerve fibers come out of the medulla as three to 15 roots between the inferior olivary nucleus and the pyramid. These roots fuse together in the medullary cistern to form the hypoglossal nerve, which passes anterolaterally and inferiorly to enter the hypoglossal canal (extramedullary/intracranial segment). The nerve then travels through the bony hypoglossal canal (basicranial segment) to exit out of the skull base. It runs anteriorly and inferiorly between the internal carotid artery and the internal jugular vein along with the glossopharyngeal and vagus nerves (nasopharyngeal/oropharyngeal carotid space segment), and finally courses anteriorly and superiorly into the tongue (sublingual segment). The hypoglossal nerve receives fibers from the C-1 nerve which then exit to form the superior root of the ansa cervicalis 1 . Palsy of the hypoglossal nerve is uncommon and is frequently associated with other cranial nerve palsies (IX, X and XI) 2 . There are multiple causes of hypoglossal nerve palsy, which can be divided into various subgroups such as (i) Vascular: consisting of medullary infarct with involvement of the hypoglossal nucleus, AV fistula, vertebral and carotid artery dissection/aneurysm and vasculitis, (ii) Neoplasm: consisting of metastatic lesions of the skull base, glioma, meningioma and glomus tumor, (iii) Infectious/inflammatory: consisting of acute poliomyelitis, retropharyngeal infection, sarcoidosis, (iv) Trauma: consisting of fracture of the occipital condyle and odontoid process subluxation, (v) Autoimmune: consisting of diabetes and multiple sclerosis. Out of all these, malignant tumors are the most common cause of hypoglossal nerve palsy 3, 4 . The etiologies of hypoglossal nerve palsy can also be divided on the basis of the anatomical segments involved, as described by Thompson and Smoker 1 .
Isolated hypoglossal nerve palsy is quite rare and represents a diagnostic challenge in everyday clinical practice. It has been associated with various pathologies such as hypoglossal nerve schwannomas, dural arteriovenous fistulas, enlarged emissary veins of the hypoglossal canal, aneurysms of the stump of a persistent hypoglossal artery, occipital condyle fractures, arachnoid cysts, juxta facet synovial cyst, metastatic lesions to the skull base, internal carotid and vertebral artery dissections, cervical rheumatoid arthritis and Arnold-Chiari malformation [5] [6] [7] . In certain cases, no apparent cause was found.
Cervical osteophytes are commonly noted in diseases such as diffuse idiopathic skeletal hyperostosis (Forestier's disease), ankylosing spondylitis, and cervical spondylosis. Degenerative changes in the cervical spine are very common in the elderly population and usually present with neck and radicular pain due to compression of the radicular nerves. Sometimes the cervical osteophytes can lead to unusual presentations, like vertebrobasilar insufficiency, dysphagia, cough and aspiration 8,9 . To the best of our knowledge, only two cases of isolated hypoglossal nerve palsy secondary to an atlanto-occipital joint osteophyte have been reported in the literature 10 . Our case demonstrates an osteophyte from the atlanto-occipital joint projecting into the external orifice of the hypoglossal canal, resulting in mechanical compression of the basicranial segment of the hypoglossal nerve ( Figure 3 ). Systematic imaging should be performed while evaluating the cause of hypoglossal nerve pathology. MRI with contrast of the skull base and brain focusing on the hypoglossal nerve and its course is the most commonly performed examination. In the case of a suspected vascular cause, an MR angiogram is usually helpful to delineate various entities such as flameshaped arterial occlusion, double arterial lumen, or aneurysmal dilation of the carotid of vertebral artery. High resolution basicranial CT is the preferred imaging modality in evaluating osseous pathologies such as degenerative osteoarticular disease or cervico-occipital hinge trauma etiology 1 .
Conclusion
Cervical degenerative osteophytes are very common. The clinical presentation of patients with cervical osteophytosis is quite broad and ranges from common symptoms like radicular and neck pain to unusual presentations like vertebrobasilar insufficiency. An isolated hy- Figure 3 Cartoon illustrating the different segments of the hypoglossal nerve from the medulla to the tongue. Focal magnified view shows a large osteophyte compressing the basicranial segment of the left hypoglossal nerve. poglossal nerve palsy caused by an osteophytic projection is extremely rare. One such case is presented here. The combination of MRI and high resolution CT scan of the skull base is key to diagnose this rare cause of 12 th cranial nerve palsy.
